Introduction
The Pleistocene-Holocene transition marks one of the most abrupt and severe climatic shifts in human history. In Scandinavia, the terrestrial ice sheet melted away, sea levels fluctuated, vegetation appeared, and arctic animals were partly replaced by a more temperate fauna. The human colonization of Norway ( Figure 1 ) also occurred during this transition phase, and for 1500 years, the whole coast was occupied by mobile, marineoriented hunter-gatherers. The archaeological record from the Early Mesolithic Period (Table 1) give the impression of a wellestablished lifestyle that was maintained throughout severe climatic changes.
The post-glacial natural history of Norway is well incorporated in the archaeological discourse (e.g. Anundsen, 1996; BangAndersen, 1996 BangAndersen, , 2003 BangAndersen, , 2012 Fuglestvedt, 2009; Indrelid, 1975) . However, the discussion about human adaptations in changing environments largely revolves around terrestrial data: fluctuations in ice cover, air temperature, and vegetation. With an Early Mesolithic location pattern that is clearly oriented toward the coast and marine resources, the paleo-oceanographic development may be even more relevant to bring into discussion: How did the climatic changes affect the marine environment and resource situation? How does the archaeological record relate to this trajectory? The Scandinavian Peninsula is one of the few regions in the world where Preboreal coastlines are situated above the present sea level (Fischer, 1996; Kindgren, 1996) and where the dynamic relation between the very first marine foragers and their fluctuating oceanic surroundings can be illuminated (Bjerck, 2009) . This paper explores these topics, by including archaeological and paleo-oceanographic data, and thus shed light on a part of the human-environment discussion that is less known in the European context.
Several archaeologists have taken a marine environmental approach in understanding the Norwegian Mesolithic. Of particular interest are the following studies from different parts of the country, which are based on topographical observations and physical oceanography. Nygaard (1987) points to the highly productive aquatic environment found on the west coast today, suggesting that a mixing of polar and subpolar water masses would create 2 The Holocene extra favorable conditions for plankton productivity in the Preboreal period. Bergsvik (1991 Bergsvik ( , 1995 Bergsvik ( , 2001 ) has studied Mesolithic settlement patterns on the west coast in relation to tidal currents. Here, the production of zooplankton is at its highest, something that attracts marine predators from all trophic levels. These locations should also be sought out by marine foragers. Bjerck (Bjerck, 2007 (Bjerck, , 2008 (Bjerck, , 2009 Bjerck and Breivik, 2012; Zangrando, 2013 and Bjerck et al., 2008) has drawn attention to what he terms fjord-skerry coastal landscapes. In these seascapes, which are prominent along the Norwegian coast, mixing of water with different salinities, temperatures, and nutrient levels provides a desirable and stable environment for a diverse marine fauna. He points to several features that enhance the productivity in central Norway and relates them to the high density of sites in this region. Svendsen (2007) also emphasizes the sum of several beneficial factors on the coast of central Norway in his study of Early Mesolithic location patterns. Moreover, and referring to modern characterizations, he regards the archipelago as a more productive ecozone than the fjords also in Preboreal times. In his interpretation of the Målsnes I site in northern Norway, Blankholm (2008) describes a productive environment with freshwater runoff from the river systems meeting the tidal currents of the salty fjords -ideal for fish, marine mammals, and sea fowl.
These studies, which propose that there is a connection between specific features, marine productivity and archaeological site location, give rise to the question:
Is there a relation between marine productivity and the spatial distribution of Early Mesolithic sites in Norway?
Paleo-oceanographic data, resulting from increased aquatic research in recent years, give us the opportunity to study productive habitats and dynamics in the Early Holocene marine conditions more closely. The following review will not only reveal spatial differences in the marine resource base but will also demonstrate that the environment changes quite severely over time. This evokes a second question:
Does the archaeological record reflect temporal variations recognized in the Early Holocene marine environment?
The environmental bases for this paper are mainly published analyses of sediment cores from the Nordic Seas. The cores are relatively scattered and few in number, and the available data are most suited to give an over-regional review of the conditions. The distribution and location of Early Mesolithic sites in Norway make out the archaeological basis for the paper. Currently, the most detailed distribution maps exist on a local or regional scale -primarily in unpublished theses (e.g. Barlindhaug, 1996; Bjerck, 1983 Bjerck, , 1995 Dugstad, 2007; Granados, 2011; Lindblom, 1984; Svendsen, 2007; Waraas, 2001; Westli, 2009) . To improve the empirical situation, an updated compilation of Early Mesolithic sites is presented in this study. The discussion will furthermore be informed by additional archaeological material.
The Early Mesolithic sites of Norway
As a result of poor preservation conditions, the Early Mesolithic sites of Norway are identified by stone artifacts and the traces of temporary dwellings only. The temporary dwellings are recognized by tentrings, cleared areas, or simply aggregations of lithic scatters. The artifact assemblage includes several typological indicators: flake adzes, core adzes, single-edged and tanged arrow points, microliths, microburins, and unifacial platform cores with acute striking angle. Other projectile and core types, along with edge burins and large irregular blades, are also common (e.g. Bjerck, 1986; Indrelid, 1975; Lindblom, 1984; Naerøy, 1999; Olsen, 1994; Woodman, 1993) . The technocomplex has its roots in the south Scandinavian and northern European Hensbacka and Ahrensburgian traditions (Fischer, 1996; Fuglestvedt, 1999 Fuglestvedt, , 2009 Kindgren, 1996; Kutschera, 1999; Schmitt, 1994 Schmitt, , 1999 Waraas, 2001) . Only a few radiocarbon datings are retrieved from Early Mesolithic contexts in Norway (Bang-Andersen, 2012; Bjerck, 1995; Blankholm, 2008; Kleppe, 2014) . However, the isostatic rebound recorded along the coast offers us an alternative dating method: A long tradition of research has left us with comprehensive knowledge about the nature of land uplift and sea-level fluctuations in the Late Pleistocene-Early Holocene period (e.g. Hafsten, 1983 ; Table 1 . Chronological terms and calibrations used in this paper, after Bjerck et al. (2008: 82) . All dates in the text are provided in calibrated years bc. Dates that are presented as 14 C years in the original publication are calibrated by the author using the online program Oxcal version 4.2, calibration curve IntCal 13 (Bronk Ramsey, 2009 Svendsen and Mangerud, 1987) . The assumption that the coastal sites were situated close to the contemporary water margin hence gives a good idea of the earliest possible age. Previous studies highlight that most of the sites are recovered in the coastal zone, frequently on islands, and are positioned close to good natural harbors (Figure 2 ; Bang- Andersen, 1996; Bergsvik, 1995; Bjerck, 1990 Bjerck, , 1995 Odner, 1964; Svendsen, 2007; Westli, 2009) . In a recent analysis that includes 57 Early Mesolithic sites from different parts of the country, Nyland (2012) concludes that 89.5% of the sites are situated on islands, 3.5% in fjord areas, and 7% on mountain plateaus. The distribution of sites in north Norway expresses a somewhat different pattern: The sites are commonly situated by fjords or channels -most often on isthmuses and sometimes on headlands and islets (Barlindhaug, 1996) . An orientation toward marine resources is proposed for all regions.
A search through literature and databases, supplemented with information provided by colleagues (see acknowledgements), has resulted in the updated distribution map presented in Figure 3 .
The map displays 778 sites, with 527 that are dated to the Early Mesolithic by a combination of typology and sea-level curves or radiocarbon dates. The number includes both stray finds, test-pitted sites, and excavated sites that hold one or more of the typological indicators presented above. The last 251 sites lack typological markers, but are sea level-dated and contain raw materials, and in many cases technological traits, associated with the Early Mesolithic period (Table 2) .
In line with previous research, two trends are visible from the distribution map: In order to discuss how the distribution pattern relates to the Early Holocene marine environment, we need to evaluate the validity of these topographical and geographical trends: Which sources of errors are associated with the distribution map?
Validity of the distribution map Topographical distribution: coast versus inland. Mappings of Early
Mesolithic sites in Norway started in the early 20th century, when Anders Nummedal -a geologist with an interest in archaeology -investigated post-glacial, elevated shorelines visible as beach gravel on dry land. On numerous occasions, he found flint artifacts close to these geological deposits that would prove to be traces of shore-bound Early Mesolithic sites (Breivik and Ellingsen, 2014) . In the wake of Nummedal's first discoveries, search for early sites was exclusively performed along elevated Preboreal shorelines. The dominance of sites in the coastal zone known at this time was thus a result of the survey methods. During the last 50 years, however, large archaeological mapping projects in mountain and forest zones have been conducted. In south and central Norway, over 1000 Stone Age sites from the inland have been mapped and surveyed, yet few can be dated to the Early Mesolithic (Foosnaes and Stenvik, 2010; Indrelid, 2009) . Likewise, the majority of the sites detected in connection with development of hydroelectric power plants in northern Norway were from younger periods (Foosnaes and Stenvik, 2010; Amundsen, 2010) . Finally, recent surveys with trenching and test pitting over vast areas generally support the view that the archipelagic zone and marine resources were indeed attractive to the first settlers (e.g. Bang- Andersen, 1996 Andersen, , 2012 Bergsvik, 1995 Bergsvik, , 2001 Bjerck, 1995 Bjerck, , 2007 Bjerck, , 2008 Bjerck, , 2009 Blankholm, 2008; Lindblom, 1984; Odner, 1964; Pettersen, 1999; Svendsen, 2007) . The new distribution map (Figure 3 ) is therefore likely a representative illustration of the topographical distribution pattern of Early Mesolithic sites.
Geographical distribution: site absence and site concentrations. In a discussion of sea-level fluctuations and glacio-isostatic uplift, Nummedal (1933) advocated that Early Mesolithic sites on the coast of west and south Norway must have been damaged by the later Tapes transgression. This would be the reason for the evident absence of sites in this part of the country. Sites that later were discovered on the southwest coast spoke for a more complex development with regional differences. With updated Breivik 5 information on archaeological sites and sea-level fluctuations, Bjerck (1983 Bjerck ( , 1986 Bjerck ( , 1995 more specifically ascribed the lack of sites in Sogn and Fjordane and adjacent areas to the Tapes transgression. Studies have also shown that transgressions have greatly affected Preboreal shorelines in southern and northernmost Norway (Hafsten, 1983; Møller, 1986) , resulting in eroded or superimposed sites from this period. Another potential contributor to the regional differences is archaeological survey intensity. Bjerck (1983) particularly stresses the significance of Nummedal's thorough mappings of central Norway. However, Nummedal also conducted surveys in northernmost and southeast Norway and investigated parts of the west coast. Moreover, systematic surveys in more recent decades have revealed Preboreal sites in Hordaland (Bergsvik, 1991) , Nordland (Bjerck, 1990; Hauglid, 1993) , Troms (Sandmo, 1986) , and Finnmark (Blankholm, in preparation; Kleppe, 2010 ). Yet, none of the regions can demonstrate the same site density as central Norway.
Finally, Pettersen emphasizes the excessive land upheaval in Nord-Trøndelag, Nordland, and around the Oslofjord, which has resulted in Preboreal shorelines situated well above the cultivated areas. Only a few attempts have been made to locate the highlying sites in these regions (Pettersen, 1999) . During the last decade, however, archaeological mappings and excavations in connection with large industrial projects have resulted in improved knowledge about Early Mesolithic sites in southeast Norway, in particular (e.g. Jaksland, 2012a, 2012b).
The new distribution map ( Figure 3 ) demonstrates the geographical differences discussed above: The 'empty' stretches along the coast are likely because of the transgression scenarios referred to above (Bjerck, 1995) . The absence of sites on the exposed parts of the north coast may also be a consequence of the transgression. When it comes to site density, differences in archaeological survey frequency may have biased the distribution pattern somewhat. Nevertheless, the high concentrations of sites, particularly in central Norway, testify to greater activity in some regions during the Early Holocene.
Development and productivity in the Early Holocene marine environment
Marine productivity basically depends on the presence of phytoplankton and picoplankton (Huston and Wolverton, 2009 ). Phytoplankton attracts both fish and sea mammals, and its distribution can be used as a guideline to environments and habitats marine foragers would have sought. As plankton requires sunlight, carbon dioxide, and nutrients to grow, its productivity varies according to the influence of current systems, presence of ice, and differences in light, nutrients, and sea temperatures. These factors will be regarded in order to characterize spatial and temporal trends in the Early Holocene marine environment.
Temperatures and ice
The Preboreal period can be described as a rapid transition phase from a cold to a warm climate. Air temperatures increased by up to 5°C throughout the period, and ended in mean summer temperatures of about 10-14°C and winter temperatures of about −8 to −4°C (Birks et al., 2005b) . The temperature rise caused the terrestrial ice sheet, which covered most of the land in the Late-glacial period, to diminish rapidly. Large parts of north, central, and southwest Norway were ice-free already at the start of the Holocene (Andersen, 2000) , and by about 8800 bc, the ice had retreated from the fjords (Faulkner and Hunt, 2009 In the beginning of Preboreal, there was an abrupt transition from cool sea surface temperatures (SSTs) to temperatures similar or warmer than today. Analyses from the Vøring plateau and southward show summer SSTs at around 10-13°C and cool but ice-free conditions with winter SSTs of about 5-8°C (Birks et al., 2005b) . In northernmost Norway, Early Holocene summer SSTs were c. 9-11°C. Analyses from a core off the coast of Finnmark indicate that the ice cover in the southwest Barents Sea extended further south than today. Seasonal freezing is suggested, mainly ascribed to diminished ocean heat transport due to a reduced strength of the westerly wind forcing and subsequently reduced ocean mixing (Risebrobakken et al., 2010) . Similar refreezing scenarios are likely for the fjord systems in the Early Preborealparticularly in the glaciated fjords -as low saline water from glacial input zones enhances stratification, which in turn enhances sea ice formation (Statham et al., 2008) .
Estimates based on marine diatoms suggest that the SSTs in the Norwegian Sea decreased by 1°C during the Preboreal Oscillation (PBO), a cold event occurring c. 300 years after the onset of the Holocene (Björck et al., 1997) . A high-resolution record from the Vøring plateau suggests that there were in fact two cooling pulses at 9300 and 9200 bc; the former was the most severe with a drop of 2°C (Berner et al., 2010) . The event is recognized on land in large parts of Europe -mainly by decreasing pine and birch pollen and increasing values of herbs, grasses, and shrubs. In Sweden, decreased carbon values imply a lower biological production in lakes, perhaps as a result of longer seasons of ice cover, and in southwest Norway, glacial readvances are connected to the PBO (Björck et al., 1997) .
Current systems
Ocean currents distribute nutrients and oxygen and are important for circulating water with different qualities. In Norwegian waters, the northernmost extension of the Gulf Stream -the Norwegian Atlantic current -is the most important contributor, as it transports warm and saline water masses along the coast. The current has had varying influence on the Nordic Seas. After a period of decreased influence in the Late-glacial period, it became well established along the coast during the Early Holocene -probably within 1000 years after the end of Younger Dryas (YD) (Birks et al., 2005b) . On the Vøring plateau, the impact of the Atlantic current is demonstrated by a gradual increase in diatom fluxes in 9500-8800 bc, indicating higher surface ocean productivity (Berner et al., 2010) . In north Norway, freshwater influx prior to 9000 bc and strong stratification of the water column throughout Early Holocene testify to a weaker inflow of Atlantic water (Risebrobakken et al., 2010) .
Of great significance are also tidal currents that mix and transport coastal water to fjords and sounds. Simulations from the northwest European shelf estimate larger tidal amplitudes in the Late Pleistocene and Early Holocene time span -also for the western seaboard of Norway (Uehara et al., 2006) . The tides would have been important for bringing warm, salty water masses to inner coast areas as the Atlantic current became more influential toward the Mid-Preboreal.
Archipelago and fjord
According to Koç et al. (1993) , stronger inflow of Polar water and greater seasonality (warmer summers and colder winters) in the Early Holocene resulted in active mixing and highly productive surface water conditions in the Nordic Seas. The large amounts of meltwater that would drain from the receding ice could have had a similar effect on Norwegian coastal waters: Glacial runoff stimulates plankton growth in adjacent coastal waters as the nutrient content of high-latitude, previously ice-covered soils is typically The Holocene high (Huston and Wolverton, 2009; Statham et al., 2008) . During the meltdown of the Scandinavian ice sheet, nutritious sediments would have been transported to the coast via the fjords. In southeast Norway, freshwater influx from the draining Baltic Ice Lake and Yoldia Sea would have distributed additional nutrients into the saltier water masses in the Early Preboreal (Gyllencreutz, 2005) . However, the high concentrations of silt-and clay-sized particles from glacial runoff can cause light attenuation close to the outlets (Statham et al., 2008) . This, in addition to glaciated and seasonally frozen fjord bottoms and the weak influence of the Norwegian Atlantic current in the Early Preboreal, should have resulted in a mixing of different water masses closer to the fjord mouth and archipelagic zone than today.
Lou Schmitt (in press) has recently pointed to the beneficial marine biological conditions created by expanded phytoplankton populations around islands. The idea is based on a biophysical model that investigates the development of phytoplankton blooms along vortex streets in island wakes (Hasegawa et al., 2009) . The model shows that upwelled and vertically mixed nitrate-rich water masses entrain into the ambient flow, creating a connected band of high productivity in the lee of the island. From this, Schmitt (in press) suggests that the great influx of melting water from the Vän-ern basin in Sweden, and the Norwegian fjords, would have enhanced the phytoplankton production in the skerry zone.
Kelp forests and coral reefs: highly productive ecosystems
Kelp forests are found along shallow, rocky coasts in cold-water habitats. The diversity of marine organisms associated with the kelp forests makes it one of the most diverse and productive ecosystems of the world (Lorentsen et al., 2010; Steneck et al., 2002) . The Norwegian continental shelf provides good growing conditions for kelps today. Laminaria hyperborea, the dominant species, grows in the northeast Atlantic with optimal conditions on the coast of central Norway (63-65°N; Sjøtun et al., 1995) . They grow on rocky substratum in shallow (<30 m) and wave-exposed areas with good light conditions (Bekkby et al., 2009) . A study performed on several Laminaria species showed that they generally had optimal growth in the 10-15°C range (Bolton and Lüning, 1982) . Remembering that the SST established at 10-13°C during the Preboreal period, the coast of Norway would have been good for kelps, given sufficient nutrients and sunlight.
Other highly productive underwater environments are coral reefs. Cold-water corals in the northeast Atlantic typically dwell at 350-1200 m depth and thrive at 5.5-12°C in nutrient-enriched and current-dominated settings. The Norwegian shelf comprises some of the most prolific and widespread coral populations today. Here, the reefs grow exclusively within the Atlantic current on the shelf up to 72°N and in fjords with inflow from this current (López Correa et al., 2012) . A map of the current distribution of Lophelia coral reefs, compiled by Fosså et al. (2002: 3;  Figure 1 ), interestingly shows concentrations in southwest and central Norway similar to the Early Mesolithic site map presented in Figure 3 . Recent studies have dated living coral reefs (Lophelia pertusa) in Stjernsundet to 8900-7400 bc as the minimum age. The formation of the coral ecosystem hence took place rapidly, within c. 750 years after the YD termination, and c. 370 years after the PBO (López Correa et al., 2012) , and most likely corresponds to the stabilization of the Norwegian Atlantic current system referred to above.
Marine fauna
As osteological remains are rare from Preboreal contexts in Norway, the fauna has to be reconstructed on the basis of climatic data. A few collections from older, Late-glacial layers in caves and some stray finds show an arctic fauna, similar to what we find on Svalbard or Greenland today (Hufthammer, 2001 Hufthammer, 2006; Valen et al., 1996) . These are species that most probably inhabited the coast in the Preboreal period.
Several fish species would also be present. Cold-tolerant species able to handle low salinity would be the first to arrive. Analyses from an inlet on the west coast of Canada show that few fish were present during the initial meltdown of the terrestrial ice sheet when the ocean received large quantities of glacial outwash. A pronounced spike of plankton occurs just before fish associated with low saline water appear. A greater diversity and abundance appear when the conditions are warmer and drier (Tunnicliffe et al., 2001) . A similar scenario can be pictured for Norway. Cod (Gadidae), polar cod (Boreogadus saida), bull-heads (Cottidae), and cusk (Brosme brosme) are examples of species associated with arctic conditions (Hufthammer, 2001) . Alpine charr (Salvelinus sp.), capelin (Mallotus villosus), herring (Clupea morhua), whiting (Merlangius merlangus), and ling (Molva molva) are known from Late-glacial contexts on the Swedish west coast (Jonsson, 1995) . A greater diversity of fish species is expected from the Mid-Preboreal when the Atlantic current establishes.
The increased seasonality recorded in the early phase implies that an arctic fauna may have been present during winter months and a more temperate fauna could have migrated during the summer months.
Spatial trends: marine productivity and archaeological site distribution patterns
The review suggests that the outer coast was the most productive zone in the Preboreal time. In the early phase, the combination of reduced westerly wind forcing, a weaker Norwegian Atlantic current, and runoff from melting glaciers via the fjords could have resulted in a mixing of different water masses where the fjords meet the archipelago. Great meltwater discharge would create phytoplankton blooms in the wake of islands, and nutritious sediments transported from former ice-covered land would have created an even more productive environment than we find along the coast today. The Norwegian Atlantic current that established Breivik 7 around the Mid-Preboreal brought new nutritious water along the coast and created livable conditions for new species. In this fruitful archipelagic zone, we find most of the Early Mesolithic sites.
A close relation between productive marine habitats and site location pattern is demonstrated in central Norway where the sites are typically oriented toward the zone where the primary production would be high: on the exposed islands, facing the ocean rather than the mainland (Figure 3c ). Many sites are also located around the channels that connect the open ocean with the fjord mouths where the tidal amplitudes would create vertical mixing of different water masses. Cold-water corals and kelp populations, which have good growing conditions in the region today, could have established already in Early Holocene. These ecosystems would have provided extra beneficial conditions for marine organisms on certain places. The paleo-oceanographic data seem to support that the high density of sites in this region is connected to a particularly productive marine environment, created by the combination of several beneficial factors. A similar environmental characterization is valid for southwest coast -another region with a high concentration of Early Mesolithic sites.
In northernmost Norway, we find a different situation. Here, the Norwegian Atlantic current had less influence, and arctic conditions with severe seasonal freezing prevailed in the Preboreal phase. Mammals dependent on sea ice would have lingered longer than further south. It may also be relevant to discuss whether polynyas -areas of open water surrounded by ice -could have been present. Recurring polynyas (those that occur at the same time and place each year) are particularly important because migrating or overwintering birds and mammals depend on their existence when the sea is largely ice-covered (Stirling, 1997) . These circumstances would have resulted in a different and more restricted distribution of nutrients, plankton, and marine species that feed on them. A large part of the sites in north Norway are situated around fjord heads and sheltered sounds -locations that were less appreciated farther south (Figure 3b) . The data thus suggest that the somewhat different approaches to the landscape may have been closely related to the different resource situations.
Resource availability in different seascapes
Marine mammals have been lifted forward as a significant prey for early marine foragers in many parts of the world (e.g. Bjerck, 1995; Erlandson et al., 2007; Grønnow et al., 2011; Orquera and Piana, 2009a; Schmitt et al., 2006; Yesner, 2004) . In northern Norway, the arctic mammals (walrus, harp seal, ringed seal, and bearded seal) would appear frequently. Even today, harp seals and ringed seals enter the large fjords in this region: Harp seals often feed in or near the pack ice, but migrate into the Varangerfjord during spring. Ringed seals are found in largest numbers during winter and early spring and prefer the shore-fast ice of the inner fjord (Hodgetts, 1999: 108-110) . The species would distribute farther south in the Early Preboreal. The presence of ringed seal in the Baltic Sea, at least from the end of YD until today (Schmölcke, 2013) , speaks of suitable conditions in this region, and it is likely that the species lingered in the Oslofjord throughout the first half of Preboreal. The physical evidence of a bearded seal in the Trondheimsfjord likewise shows that arctic species were at this latitude in the same period. Winter/spring hunting of these ice-obligate artic marine mammals was likely performed in connection to frozen water, and it is plausible to think of the many fjord sites in north Norway as camps related to this activity. Also recurring polynyas could have provided predictable hunting grounds in frozen seascapes: Polynyas are known as fowling sites in the Baltic Sea (Nuñez and Gustavsson, 1995) and as important walrus-hunting grounds for Thule Inuits in northeast Greenland (Grønnow et al., 2011) .
Gray seals, on the other hand, commonly breed along rocky coasts and offshore islands (Hodgetts, 1999: 111; Schmölcke, 2008) . The present Norwegian population form large, stationary groups in September-December and April-May in relation to breeding and molting (Hodgetts, 1999: 111) . After the breeding season, they disperse and migrate widely, often in pelagic waters (Schmölcke, 2008) . The highly productive archipelago along the western seaboard would provide desirable habitats throughout most of the year, but hunting may have been most efficient and predictable during spring and autumn/winter. In these seasons, gray seals could be hunted on and around land in great numbers. These operations would require sea-going vessels -at least for transport of hunters and prey.
Birds must have been another resource of importance. While seals provided meat, blubber, skin, and sinew, birds provided down, feathers and hollow bones, as well as eggs, and were highly valued among coastal hunter-gatherers (e.g. Moss and Erlandson, 2013; Tivoli and Zangrando, 2011) . Osteological data picture a wide range of water fowl already during the Late-glacial phase, and more species would follow as the temperature rose. The greatest diversity would appear during summer time when migratory birds found their way to the Scandinavian archipelago. The outer coast would thus be quite desirable for marine foragers throughout most of the year.
The presented data suggest that there are correlations between the distribution of Early Mesolithic sites and productive marine habitats, and the spatial variations in settlement density and location patterns speak for a consciousness toward different environments and resource situations. This gives rise to the second question: Does the archaeological record also reflect temporal variations recognized in the Early Holocene marine environment? As the distribution map is not sufficient to shed light on this, the question will be explored bringing in additional archaeological data.
Temporal trends: human adaptive strategies in a shifting environment
The palaeo-oceanographic review draws a picture of a marine environment that underwent large changes during the Early Holocene time span. From being greatly influenced by ice and meltwater in the earliest phase, a gradual but comprehensive shift seems to occur midway through the Preboreal phase (c. 8800 bc), when the arctic climate gave way to warmer conditions. For a period of time, central Norway, and maybe also regions farther south, may have been occupied with arctic species during wintertime and a more temperate fauna during the summer months. As all fjord systems turned ice-free, cold-tolerant animals would be pushed northward and other marine species would settle in permanently. The Norwegian Atlantic current stabilized along the coast, and the oceanic circulation regime became more like the present. Terrestrial data suggest presence of tree stands, in a landscape dominated by low vegetation, in most regions at the same time (Birks et al., 2005a) , with a subsequent growing number of animal species. The palaeo-environmental data thus speak for an increasingly productive environment, with a greater faunal diversity from the Mid-Preboreal. The Late Preboreal phase would have been characterized by increased stability in the marine conditions -consequently with more constant habitats for fish and sea mammals and hence a more predictable resource situation for human predators.
In addition to the gradual shift outlined above, a more abrupt event occurred at 9300-9200 bc. The PBO had widespread ecological consequences that must have been noticeable to humans occupying Norwegian landscapes: air and sea temperatures decreased, vegetation diminished, and terrestrial ice sheet readvanced. It may also have caused longer lasting seasonal ice covers in sheltered
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The Holocene waters and fjords. The changes would have affected the dispersal and composition of animals, as their habitats were rapidly changing.
Human response to a changing environment is a widely investigated topic in archaeological research. Due to absence of datable material, this subject is less treated in Norwegian Early Mesolithic studies, but case studies from northern Europe show correlations between food abundance and hunter-gatherer population sizes (Tallavaara and Seppä, 2011) , between climatic events and technological changes (Riede, 2009a) , and between environmental changes and distribution of settlements (Crombé et al., 2011) . If the PBO cold event had a sudden and severe effect on the economic basis of the marine foragers of Norway, we should look for a decline in site density and maybe even a subsequent change or loss in technology after 9300-9200 bc. Changes in hunting strategies and site location patterns might have occurred as the ice retreated and animal species found new suitable habitats during the second half of the Preboreal.
Material from central Norway, which holds almost half of the presented sites, is appropriate to test these hypotheses. As radiocarbon dates from Preboreal contexts are rare, we have to rely on shore displacement curves in order to study temporal trends. There are great differences in the rebound effect within the region, and the oldest Early Mesolithic sites are today situated from 20 m a.s.l. in the southwest archipelago to c. 160 m a.s.l. in the inner fjord areas. The sea-level 'drop' of up to 60 m during the Preboreal period gives us good age control as long as we know the elevation of the site. However, as the sites may have been positioned in various distances to the contemporaneous water margin, the method only provides us with the oldest possible date (Helskog, 1978; Lindblom, 1984; Årskog, 2009 ). Consequently, sea-level-dated sites are only adequate to illuminate general trends over time.
In all, 86 of the examined assemblages with typological markers from central Norway have sufficient mapping information to be dated by sea-level curves. Figure 4 illustrates changes in site density through the Preboreal period. The final stages of the period are hampered by non-cultural factors as the relatively low elevations on which the youngest sites are found may be affected by the Tapes transgression. Moreover, the transition to a Middle Mesolithic tool industry may have left us with fewer sites with typological markers toward the end of the Early Mesolithic. The strong declining trend must therefore be considered with caution. That being said, the curve does not demonstrate the predicted tendency: An argument for a decrease in site number in relation to the PBO cannot be sustained. From this we can suggest that the cold event did not have a dramatic effect on the marine food abundance, and that the environmental conditions were sufficient to uphold the human population through this period.
Site density and location patterns
A tendency toward a less exposed location pattern oriented toward inland in the Late Preboreal phase has been advocated on the basis of regional studies from south Norway (Nyland, 2012; Waraas, 2001 ). The 86 sea-level-dated sites from central Norway show a similar trend ( Figure 5 ): A higher percentage of sites with a retracted location, in fjord basins or sheltered sounds connected to the mainland, are found in the second half of the period. It has been argued that changes in settlement patterns -both location and duration -during the Middle and Late Mesolithic phases express alterations in the subsistence strategy that partly can be connected to environmental changes (e.g. Bergsvik, 1995; Bjerck, 1990; Indrelid, 1978; Lindblom, 1984; Nygaard, 1990; Olsen, 1992) . Considering the results from the environmental review, it is plausible that this cultural development has its roots in the gradual stabilization of the marine environment, along with the terrestrial changes, that seems to occur in the Late Preboreal. Implementation of new species and new habitats may have started already toward the end of this period.
Technology
The Early Mesolithic technocomplex is distinguished by the use of direct striking technique and includes several specific artifacts that seem to appear on most sites (see above). As such, a technological continuity is already established for the period. However, a small change has been detected in the Mid-Preboreal (Bjerck and Ringstad, 1985; Fuglestvedt, 1999; Kutschera, 1999; Waraas, 2001) . Based on Early Mesolithic sites from southwest Norway, Kutschera (1999) finds that while tanged points are common in the earliest phase, there are sites with few tanged points or none in the latest phase. Instead, lancet microliths become more common. It is not suggested how these artifacts relate to the use of resources, and currently, we know little about the function of these tools: Microliths have been used as projectiles (Aaris-Sørensen and Petersen, 1986; Larsson and Sjöström, 2011) as well as for cutting tools (Finlayson and Mithen, 1996) . The points, which in size and shape equal the small tanged Ahrensburg points, are, on the other hand, certainly connected to the use of bows and arrows (Riede, 2009b (Riede, , 2010 . A decreasing number of tanged points could thus testify to a changeover in hunting strategies. Either way, if the technological shift in Mid-Preboreal is related to the parallel changes in the resource situation, we could expect a similar development in central Norway. Breivik 9 Among the 86 sea-level-dated sites from central Norway, tanged points seem to be just as common in the late phase as in the early phase (Figure 6 ). Microliths show a slight declining trend, but are more common than tanged points throughout the period. The technological shift identified in the southwest Norwegian material is thus not evident in the present material from central Norway, nor is it recognized in excavated material from Slettnes and Melkøya in Finnmark (Ramstad, 2009 ). This may imply that it is a regional trend, perhaps connected to cultural choices rather than to environmental changes. It should also be noted here that a similar technological development is documented in Bohuslän in west Sweden (Kindgren, 1996) , reflecting close relations between south Norwegian and Scandinavian groups throughout the Preboreal.
Taking other artifact categories into consideration, we see that flake adzes, core adzes, and unifacial cores tend to increase in frequency from the first to the second half of the period. This gives the impression of a well-functioning lifestyle that could be maintained despite changing environments. This was also the conclusion of a study based on environmental and archaeological data from north Norway (Blankholm, 2009; Hald and Blankholm, 2009) .
Conclusion: the coast as a fruitful ecozone
The paleo-oceanographic review of the Early Holocene marine environment in Norway demonstrates interesting spatial and temporal trends:
1. The outer coast was the most fruitful ecozone; vertical mixing of different water qualities would occur in the transition zone between fjords and archipelago; phytoplankton blooms would occur in the wake of islands. 2. In northernmost Norway, arctic conditions with severe seasonal ice cover and a cold-tolerant fauna lingered throughout the Preboreal; the rest of the country experienced gradually warmer oceanic conditions with a subsequent immigration of a more temperate fauna. 3. A cold event, referred to as the PBO, influenced the climate at 9300-9200 bc by decreased temperatures, glacial readvance, and longer seasonal ice cover.
4. In the Mid-Preboreal, around 8800 bc, an environmental shift occurred. From being greatly influenced by ice and meltwater in the earliest phase, the oceanic conditions now became more likely present as the Norwegian Atlantic current stabilized along the coast and glaciers withdrew from the fjords.
The archaeological site distribution corresponds with the paleo-oceanographic data on many levels:
1. Concentrations of sites are found in ecozones and regions with good marine productivity. 2. Regions with different paleo-oceanographic characterizations display different location preferences. 3. The settlement pattern seems to change over time as the resource situation stabilizes.
The analysis thus implies that variations in the marine environment and resource situation have influenced the early marine foragers' approach to the Norwegian seascapes. The tool kit, on the other hand, seems to be less influenced by the environmental changes. The technological shift detected in southwest Norway (less tanged points and more lancet microliths) is not recognized in central Norway -a region with a similar paleo-environmental development -and cannot be related directly to a change in the resource situation. The fact that the same range of tools is found also on mountain sites supports this line of reasoning. Human adaptive strategies in Early Holocene are thus archaeologically visible through varying location patterns rather than changed tool technologies.
Several ecological and cultural factors must have been significant in order to sustain a lifestyle in a cold, fluctuating environment. First, the productive Norwegian coast provided a good base to uphold a hunter-gatherer lifestyle. Traditionally, coastal environments and marine resources have caught less attention than terrestrial societies in hunter-gatherer studies. Within the framework of ecological and optimal foraging theories, marine resources are low in the scales of preferred foods (Bailey and Parkington, 1988) , and their initial exploitation has frequently been discussed in light of demographic stress or environmental changes (e.g. Binford, 2001; Glassow et al., 1988; Johnson, 2014; Osborn, 1977) . During the last decade, however, there has been an increased focus on marine resources as attractive, and the role of coastlines in human migration is emphasized (e.g. Bailey, 2004; Bjerck, 2007 Bjerck, , 2008 Bjerck, , 2009 Dixon, 2001; Erlandson, 2001 Erlandson, , 2010 Erlandson et al., 2007; Orquera and Piana, 2009b; Schmitt et al., 2006 Schmitt et al., , 2009 . High-latitude oceans are pointed out as one of the richest niches on the globe (Huston and Wolverton, 2009 ). The present study likewise depicts the Norwegian coast as a bountiful environment that could supply foragers with food and necessary materials around the year.
Another advantage is that marine resources can withstand higher cropping rates than many terrestrial mammals because of high annual net recruitment rates (Yesner, 1980 ). An economy based on marine resources would thus be better suited to withstand environmental fluctuations and hunting pressure. A focus on the coastal 'megapatch' (see Beaton, 1991) may thus have been the key to a successful adaptation to the Norwegian landscape.
However, an efficient exploitation of the marine resources required both proper knowledge and technological investment. The rocky and skerried seascape was very different from the continental plains from which the colonists originally had their roots. Only with a knowledge base customized toward a marine environment, the colonists would have been equipped to meet the conditions (Kelly, 2003) . The Swedish west coast has been lifted forward as a potential region for the development of such knowledge. The marine resources along this productive coastal stretch may have been gradually incorporated in the subsistence base of 
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The Holocene continental hunter-gatherer groups at the close of the Late-glacial period (Kindgren, 1996; Schmitt, 1995) . Bjerck (1995 Bjerck ( , 2007 Bjerck ( , 2008 Bjerck ( , 2009 argues that this area, located in the transition zone between the European plain and the Scandinavian archipelago, was essential in the development of an advanced marine technology, seaworthy boats in particular, which allowed for an efficient colonization and exploitation of the Norwegian coast. Although the marine foragers were now moving into pristine land, they found themselves in a familiar landscape with the same resources available. The present study underlines that the initial occupation of Norway was carried out by conscious movements toward certain habitats grounded in knowledge about marine productivity and animal behavior. Finally, the lifestyle was maintained through a flexible mobility pattern. Mobility is one of the main behavioral strategies by which human hunter-gatherers adapt to the temporal and spatial distribution of resource in their environment (Binford, 1980; Kelly, 1995; Perrault and Bantingham, 2011) . To deal with fluctuating environments and move according to changing resource situations must have been a well-incorporated part of the cultural tradition, based on many generations of experience. Within this social system, the climatic shifts that developed over time may even have been less significant than the year-to-year, or even seasonal, changes.
